tropics and sub-tropics. In principle, elevated salinity in soils results mainly from two sources such as natural and man-made. Salinity in arid and semiarid areas is mainly caused by natural factors viz; low precipitation, high level of evaporation and existence of saline parent rock. On a global scale, nearly 40% of the earth's land surface is potentially endangered by salinity problems of which approximately 19% of the world's agricultural land is subjected to salt stress (FAO, 1996) . Out of 2.85 million hectares of coastal and offshore land of Bangladesh about one million hectare of arable land across around 64 upazillas in 13 coastal and offshore districts are adversely affected by varying degrees of salinity (Karim et al., 1990) and remains fallow during the dry months. This is the target area for which salt tolerant varieties are needed. The intrusion of sea water during tidal flood and tidal bores along the rivers and estuaries in the coastal belt is the main cause of this salinization. Those soils have highly saline, shallow underground water table and subsequent evaporation of water from the soil increases salinity during the dry season. Salinity also moves into inland areas as well as ground water level due to drainage deterioration of the flood plain of the Ganges and greater use of sea water for shrimp culture. In principle, the loss of agricultural land resulting from increasing salinity could be reversed either by soil desalinization or by the use of salt tolerant varieties (Yeo and Flowers 1986) .
Moreover, various morphological and physiological characters contribute to the grain yield. These yield contributing characters are related to each other showing a complex chain of relationship with yield. The effectiveness of increasing yield in a crop depends upon the genetic variation of the yield related traits (morphological and physiological). These characters are to some extent influenced by the growing environment for their potential expression. The magnitude of variability and more particularly its genetic components are clearly the most important aspect of the genetic constitution of the breeding materials. In this study, we have aimed to estimate heritability, genetic advance and selection index of 37 superior lines, selected from our previous study, based on morphological characters, for screening the superior mutant lines for salt effected land areas.
within rows was 5 cm. The seeds were sown on 1 st December 2011 in continuous rows keeping the rowto-row distance of 30 cm. Finally, plants in a row were kept at a distance of about 5cm. Thinning was done after 10 days of sowing. Two times weeding was done, oneafter 10 days of sowing seeds and the other after irrigation. In raising the experimental crop, one irrigation was applied. Other intercultural operations were done as and whenever necessary. The plants were harvested at full maturity. Harvesting was done on 24 March 2012.
Statistical analysis: Pooled analysis of variance for genotype-environment interaction was performed by the Plant Breeding Statistical Program (PLABSTAT, Version 2N) using the following model:
Y ijk = µ+g i +e j + r ik +ge ij + ε ijk ……………………Eq. 1
Where, Y ijk = observation of genotype i in environment j in replication k, µ = general mean, g i = effect of genotype i, e j = effect of environment j, r ik = effect of replication k in the environment j, ge ij = genotype x environment interaction of genotype i with j, ε ijk = residual error of genotype i in environment j in replication k.
Analysis of variance was performed using the plant breeding statistical program (PLBSTAT, Version 2N) with the following model:
Where, y ij = observation of genotype i in replication j g i = effects of genotype i r j = effects of replication j, ε ij = the residual error of genotype i in replicate j.
The replicates were considered as random variable. Multiple mean comparisons were made with Fisher's least significant difference (LSD) procedure using Stat Graphics Plus (Statistical Graphics Crop. Rockville, USA).
Estimation of heritability:
Heritability in broad sense (h 2 b ) was estimated according to the formula suggested by Johanson et al. (1955) and Hanson et al. (1956) .
Estimation of genetic advance: Genetic advance (GA) was estimated according to the following formula-
Here,
Estimation of selection index: Selection indices were constructed using the methods developed by Smith (1936) based on the discriminate function of Fisher (1936) .
Results and Discussion
Pooled analysis of variance: It was observed that genotypic effects were highly significant for plant height, spike length and spikelet per spike indicating presence of variation among genotypes for these characters ( Table 1 ). The environment was also showed highly significant difference for plant height and spike length whereas number of tiller and yield per plant were non-significant for different genotypes. The genotypes were not significantly different for spike length and 100 grain weight. In case of genotype environment interaction, it was found that G×E interaction was highly significant for plant height, flag leaf duration spike length, spikelet per spike and 100-grain weight.
Analysis of environmental effect on the performance of the genotypes: Plant height, spike length, number of tiller and yield per plant had the highest value in environment-1 and in environment -2 spikelets per spike, flag leaf duration, 100-grain weight had highest value (Table 2 ). In environment -2, plant height and spike length had significantly lower values than environment-1. The remainder traits including spikelets per spike, number of tillers, 100-grain weight and yield per plant did not differ significantly between the two environments: saline and non-saline. Table 1 . Analysis of variance for seven plant characters in a G×E interaction study with 38 wheat genotypes (37 mutants and 'Prodip'). Analysis of mean performance of the genotypes: The mean performances of 37 wheat mutant genotypes with standard check variety 'Prodip' over saline and nonsaline environments were evaluated for seven characters presented in (Table 3) . From the tabular results it was observed that the mutant L-880-5 was significantly tallthan the others. In contrast, l-879-33 was the shortest plant which did not differ significantly with l-61-28, l-879-1, l-880-26 and l-880-27. The check variety, 'Prodip' had intermediate height between these two groups. Flag leaf duration was longest in L-880-11 that did not differ significantly with the check variety, 'Prodip'and L-880-18 had shorter flag leaf duration which was not significantly different from L-880-13. Spike length was longest in L-61-18 that did not differ significantly with the check variety and l-61-15. L-61-35 had the shortest spike length. L-61-7 and L-885-10 had the highest spikelet per spike and L-880-36 had the lowest spikelet per spike. L-880-14 had the highest number of tillers which was not significantly different from L-879-11 and L-880-18 had lowest number of tillers per plant which was not significantly different from L-879-1. Hundred grain weights was highest in L-885-10 that did not differ significantly with L-879-1 and L-880-27 and L-880-5 was the lowest 100 grain weight. L-880-43 had the highest yield per plant and L-880-27 had the lowest yield per plant. Plant height fluctuates in both the environments and mostly reduced in environment-2.
Genotype-environment (G-E) interaction and stability:
It was found that differences exist among genotypes for plant height, spikelets per spike, number of tiller and yield per plant in both saline and nonsaline environment. Variation was low in case of flag leaf duration, spike length and 100-grain weight (Table 4 ).
Item
In case of plant height in non-saline environment maximum value was found in L-880-5 (107.07cm) and minimum value in L-880-27 (85.17cm) whereas in saline environment, 'Prodip' had maximum plant height and L-879-22 had minimum value. Variation was prominent for the characters plant height, spikelets per spike, number of tiller and yield per plant. Variability, heritability and genetic advance for yield and yield contributing characters: Phenotypic and genotypic co-efficient of variation, heritability and genetic advance for yield and yield contributing characters for 38 wheat genotypes (37 mutants and 'Prodip') are presented in the (Table 5 ). Estimates of heritability in broad sense indicates that plant height, flag leaf duration, spikelets per spike, were highly heritable. Number of tillers, spike length and yield per plant showed medium heritability and 100-grain weight showed low heritability. High heritability for plant height, number of tillers per plant, spike length, grain yield per plant and low heritability for number of spikelets per spike was also observed by Khan et al. (2005) . It was observed that the character plant height showed the highest phenotypic co-efficient of variation. This was followed by the characters yield per plant, spikelets per spike and flag leaf duration. All these characters had more than 15% phenotypic co-efficient of variation. These characters exhibited also considerable amount of genotypic co-efficient of variation. The characters 100-grain weight and spike length exhibited minimum phenotypic and genotypic co-efficient of variation. Flag leaf duration, spike length, spikelets per spike and number of tillers showed little differences between phenotypic and genotypic coefficient of variation, which suggests the expression of this character was less influenced by the environment. Plant height, 100-grain weight and yield per plant showed many differences between phenotypic and genotypic coefficients of variation indicating that these characters were influenced by the environment.
The results of the present study supported by the findings of Mukherjee et al. (2008) in bread wheat, who studied phenotypic and genotypic coefficients of variation and reported maximum coefficients of variation of spikes per plant. Sidharthan and Malik (2007) studied phenotypic and genotypic coefficients of variation and reported maximum coefficients of variation for grain yield per plant in bread wheat. Bergale et al. (2001) conducted an experiment with 50 bread wheat genotypes and observed that the genotypic and phenotypic coefficients of variation were high for spikes per plant, 100-grain weight and grain yield per plant. High genotypic coefficients of variation for spikes per plant and grain yield per plant were reported by Kumar and Mishra (2004) in 30 diverse bread wheat cultivars. The results of the present study indicate that the characters plant height, 100-grain weight and yield per plant had more variation and selection for these characters would give good response.
Analysis of genetic advance (Figure 1 ) showed that the characters; plant height, spikelets per spike and yield per plant had more than 30% expected genetic advance which could be considered for good selection. The characters; spike length, number of tillers, flag leaf duration and 100 grain weight had minimum genetic advanced. Plant height, spikelets per spike and yield per plant recorded high heritability coupled with high genetic advance suggesting that this character was predominantly controlled by additive gene effects.
Therefore, direct selection for these characters in early generation would give effective response. Figure 1 . Graphical presentation of genetic advance among the wheat lines between two years. ΔG: genetic advance. Sidharthan and Malik (2007) stated that high heritability accompanied by high genetic advance in percentage of mean for number of grains per spike, 100-grain weight and grain yield per plant in spring wheat. Khan et al. (2005) estimated high heritability accompanied with high genetic advance in percentage of mean for grain yield per plant. They obtained medium heritability in bread wheat and reported high heritability for 100-grain weight. They also reported moderate broad sense heritability coupled with low genetic advance for spikes per plant. Gupta et al. (2004) reported moderate heritability coupled with low genetic advance in percentage of mean for spikelets per spike and high heritability with high genetic advance in percentage of mean for grain yield per plant in bread wheat. A character with high phenotypic coefficients of variation and high heritability generally gives high genetic advance. Therefore, selection should aim at those characters which exhibited high heritability, high In summary, plant height was higher in non-saline environment than saline environment. L-880-5 was the tallest plant and L-879-33 was the most dwarf. L-880-14 had the highest number of tiller and L-880-18 had the lowest among the 37 genotypes. Number of tillers was higher in non-saline environment than saline environment. L-61-7 showed higher spikelets per spike followed by L-885-10. In env-2 genotypes produced higher spikelets per spike and 100 grain weight. L-885-10, L-879-1 and L-880-27 had heaviest seed and L-880-5 had smallest seed. Grain yield showed highest value in env-1 and L-880-43 yielded highest whereas L-880-27 yielded lowest. Thus env-1 (Mymensingh location) was better than env-2 (Satkhira location) for the genotypes and the genotypes L-880-11, L-880-36, L-61-37, L-879-34, , L-61-12, L-61-18 and L-880-38 were most suitable for cultivation across all the environments under study while other genotypes varied in their performance. Among the characters plant height, flag leaf duration and spike length were highly heritable over both environments. Spike length, number of tiller and yield per plant showed medium heritability and 100 grain weight showed low heritability. The wheat line L-880-11 had longer flag leaf duration followed by 'Prodip', L-879-34, L-880-43 and L-880-11, L-880-13 had shorter Among the genotypes L-880-38 possessed the highest selection score index and ranked as the based followed by the genotypes L-879-34, L-880-36, L-880-11 and L-61-36 respectively. The genotype L-880-34 was the worst having the lowest selection score followed by L-880-20 and L-880-10. The expected genetic gain (ΔG) was 18.90 at 5% selection intensity i.e. highest scoring genotypes from these 38 wheat genotypes might be recommended for further selection for better yield.
In conclusion, genotypes, environment and their interaction influenced plant height, flag leaf duration, spike length, 100-grain weight and yield per plant. Considering overall performance of the genotypes over environments, selected saline tolerant lines could be performed in satisfactory level up to 12dSm-1 of salt concentration. Therefore, these selected lines could be cultivated in the farmer's field of saline zone after multiplication of the seeds in future wheat extensive programme of the country.
